Acute thyroxine (T 4) overdose in otherwise healthy subjects rarely causes severe symptoms except if the dose taken is very large. Then tachycardia, arrhythmias, hypertension, pyrexia, agitation and rarely psychoses can occur.I~3. Patients with chronic overdose or underlying cardiovascular disease are at greater risk of serious toxicity and death 2 • After a single overdose, the symptoms of hyperthyroidism develop as T 4 is converted to tri-iodothyronine (T 3). They may be delayed for up to ten days and persist for weeks, depending upon the dose ingested and the rate of conversion to, and elimination of, T 3 4 • Most patients who take a single overdose of T 4 can be managed by the sole intervention of administering activated charcoal to prevent further absorption of the drug. 1 Symptoms of mild hyperthyroidism, should they appear, can be controlled with a beta-blocker such as propranolol. 5 As T 4 is highly protein-bound, it has been suggested that, in the case of a very large overdose, plasmapheresis might be useful in rapidly removing the drug from the body. The efficacy of the plasmapheresis and the optimal replacement fluid have not been delineated clearly. 6~8.
We report the effects of plasmapheresis with replacement fluids of 5070 albumin, or the combination of 5070 albumin and fresh frozen plasma, on serum concentrations of T 4 and T 3 in a patient who took a single large overdose of T 4.
CASE HISTORY
A female aged 16 years, with a history of mild asthma, presented to hospital two hours after taking 6 mg of T 4 and small amounts of haloperidol and beer. She was conscious and had a blood pressure of 120/65 mmHg and a heart rate of 120 beats per minute. Activated charcoal 50 g in 70070 sorbitol was administered orally and she was admitted to the intensive care unit for observation. The serum total T 4 was 340 nM (normal range 60-150 nM), the free T 4 165 pM (normal range 9-23 pM), and the free T3, 20.5 pM (normal range 3.4-7.2 pM).
By six hours after admission the patient had developed a temperature of 38°C and a persistent sinus tachycardia of 180 beats per minute. The latter was controlled by an intravenous bolus of metoprolol 5 mg, followed by an infusion of 3 mg/hour. Propylthiouracil 200 mg eight hourly was administered orally.
In an attempt to reduce the serum T 4 concentration, plasmapheresis was carried out using two litres of 5070 human serum albumin as the replacement fluid. During the procedure the concentrations of total and free T 4 and free T 3 were reduced. However, concentrations rose rapidly to pre-plasmapheresis values after the procedure was discontinued. The amount of T 4 eliminated (0.32 mg), calculated from the product of the concentration in the plasma removed and its volume, was only small relative to the dose ingested (5070). Ten hours later a further plasmapheresis was performed using a combination one litre of 5070 human serum albumin and one litre fresh frozen plasma as replacement fluid. On this occasion a greater percentage reduction in the concentrations of total and free T 4 and free T 3 was observed but only 0.2 mg T 4 (2070) was removed. The effects of plasmapheresis on the serum total and free T 4 and free T 3 concentrations are shown in Figure 1 .
One day after admission the patient was discharged to the ward and reviewed by the psychiatrists. She was allowed to go home on a regimen of oral metoprolol (50 mg twelfth hourly) and propylthiouracil (200 mg eighth hourly) until review five days later. At that time the patient reported no symptoms and had no signs of hyperthyroidism. The free T 4 concentration was 27 pM, free T 3 8.5 pM, and the thyroid stimulating hormone concentration <0_05 mUll.
DISCUSSION
Acute thyroxine overdose is usually tolerated well in otherwise healthy adults. In most cases they can be managed conservatively by the administration of activated charcoal and a beta-blocker if symptoms are apparent l .4. 5 _ Whereas propranolol is usually recommended, we used the cardioselective beta-blocker metoprolol, to reduce the risk of bronchospasm in this patient with a history of asthma. In more severely symptomatic patients who present soon after the overdose, propylthiouracil can be used to reduce peripheral deiodination of T 4. However, the drug has a slow onset of action and may cause serious bone marrow and hepatic toxicity. Overall, the efficacy of propylthiouracil in acute T 4 overdose is unproven.
In patients who have taken a large overdose of T 4 plasmapheresis has been suggested as a treatment. This is on the basis of its reported success in thyroid storm and the extensive plasma protein binding of T 4 69 • In our patient each two-litre plasma exchange produced a significant fall in the T 4 and T 3 concentrations but they returned rapidly to the pre-plasmapheresis values. The total amount of T 4 removed by both procedures was only 70/0 of the ingested dose. The combination of fresh frozen plasma and 5% albumin in the replacement fluid (during the second plasmapheresis) could account for the greater fall in free T 3 concentrations than when 5% albumin alone was used (Figure 1 )_ This would be due presumably to the presence of thyroid binding globulin in the fresh frozen plasma and its absence in 5% albumin_ On the other hand, the total T 4 concentrations also dropped more precipitously during the second plasmapheresis_ No inference can therefore be drawn about greater efficacy of the combination replacement fluid.
In summary, plasmapheresis in this patient had no significant pharmacokinetic or clinical benefit. This experience is consistent with the findings of others 6 who concluded that plasmapheresis is not useful in acute thyroxine overdose.
